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Method for communication between contactless-type 
data carriers and terminals 

This invention relates to a method for bidirectional com- 
munication between contactiess-type data carriers and termi- 
nals which are provided with devices for radiating electro- 
magnetic waves for nongalvanic, electromagnetic coupling with 
the data carriers. It also relates to a data carrier and a 
terminal for carrying out the method. 

The devices of the terminals for radiating electromag- 
netic waves are coils and capacitors, resonant circuits, op- 
tocouplers and the like. The data carriers, which are formed 
as transponders, likewise have devices such as coils, capaci- 
tors, resonant circuits, optocouplers, for nongalvanic energy 
and/or data transfer so that the data carriers transfer en- 
ergy and/or data with the terminals, such as read/write ter- 
minals . 

Contactless-type data carriers, for example contactless 
smart cards, are used for a great variety of applications, 
for example in the utilization of public transport systems, 
as electronic purses, health insurance ID cards and the like. 
Since the number of smart cards carried by a person is gener- 
ally increasing constantly, a multifunctional data carrier is 
desirable which can be used for as many applications as pos- 
sible, preferably a single personal data carrier which can be 
used virtually for all services utilized by a person. 

Contactless-type data carriers are classified depending 
on the possible data transfer distance as "close coupling" 
data carriers with a data transfer distance between 0 and 2 
millimeters and "remote coupling" data carriers, the latter 
being further classified as "proximity" data carriers with a 
data transfer distance up to 100 millimeters and "vicinity" 
or "hands free" data carriers with a data transfer distance 
of more than 100 millimeters. While close coupling or proxim- 
ity data carriers can be used without any problem for some 
applications, there are other applications for which only vi- 
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cinity data carriers are suitable. For example, an electroni- 
cally rechargeable subway ticket can be readily designed for 
data transfer to the terminal according to the "touch and go" 
principle, i.e. as a close coupling or proximity data car- 
rier, while such data carriers are unsuitable, or in any case 
extremely awkward, for access control systems at ski lifts, 
for example, since the lift card can be e.g. fastened to the 
clothing or the data carrier integrated into a wristwatch. 

The carrier frequency for data transfer, the permissible 
frequency bandwidth and the transmitting energy emitted by 
the terminal for contactless data transfer between data car- 
riers and terminals are governed by regulations. For example, 
an ISO standard stipulates a carrier frequency of 13.56 MHz, 
whereby only a low given frequency bandwidth is permissible. 

In order to solve the problem of different data transfer 
distances for multifunctional data carriers, one might con- 
sider increasing the emitted transmitting energy so that the 
vicinity data transfer distance holds for all applications. 
However, the maximum transmitting energy is likewise limited 
officially for physiological and other reasons. Also, data 
protection provisions oppose a vicinity data transfer dis- 
tance in some applications of such a multifunctional data 
carrier . 

WO 98/10364 discloses a method for identifying smart 
cards in order to let only one certain smart card from a 
group of similar cards communicate with a terminal. It is 
also known to operate terminals with lower power in economy 
operation (e.g. WO 98/01816). 

The problem of the invention is to provide a method which 
permits one and the same data carrier to be used for applica- 
tions with both small and large data transfer distances. 

This is obtained according to the invention by varying 
the data transfer rate in accordance with the distance of 
data transfer to be bridged. 

The higher the data transfer distance is, the higher the 
transmitting energy emitted by the terminal must be. As 
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stated above, however, the maximum permissible emitted trans- 
mitting energy is limited by administrative provisions. The 
higher the data transfer rate used, and the shorter the 
transaction time is thus selected for the processing opera- 
tion in the device, the higher the frequency bandwidth re- 
quired by the data transfer process is. Depending on the car- 
rier frequency used, however, the frequency bandwidth is also 
limited by corresponding regulations. 

While a low data transfer rate involves a low frequency 
bandwidth, thus permitting high transmitting power of the 
terminal, i.e. a large data transfer distance, a high data 
transfer rate involves a considerably greater frequency band- 
width, so that the transmitting power and thus the data 
transfer distance are reduced according to the invention in 
order to meet the governing regulations. 

That is, according to the invention, data transfer is ef- 
fected at a low rate in remote coupling and in particular vi- 
cinity applications for example, while a high data transfer 
rate is provided in proximity and in particular close cou- 
pling applications for example. 

Thus, one and the same data carrier can be used for 
bridging small and large data transfer distances according to 
the invention, while heeding the relevant limiting values for 
frequency bandwidth and emitted electromagnetic energy. 

According to the invention, the terminals and data carri- 
ers are thus so designed that the data carriers for example 
are suitable for use as vicinity data carriers, proximity 
data carriers and close coupling data carriers. Therefore, a 
data transfer rate as high as possible adapted to the data 
transfer distance to be bridged can be used for the particu- 
lar application of the data carrier. 

For carrying out the inventive method one preferably uses 
terminals having control means for varying their transmitting 
power in accordance with the data transfer rate. This at the 
same time permits use according to the invention of conven- 
tional data carriers, i.e. data carriers communicating at 
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only one data, transfer rate, without disturbing the function 
and while heeding the stated relevant regulations. 

Further, according to the invention the data carrier is 
preferably designed for carrying out the inventive method so 
as to communicate at different data transfer rates in accor- 
dance with the data transfer distance. This permits use ac- 
cording to the invention of conventional terminals, i.e. ter- 
minals whose transmitting power is not controllable in accor- 
dance with the data transfer rate, without disturbing the 
function and while heeding the relevant regulations. 

In other words, the inventive method providing low trans- 
mitting power of the terminal and thus a small data transfer 
distance at a high data transfer rate, and high transmitting 
power of the terminal and thus a large data transfer distance 
at a low data transfer rate, can be realized by a data car- 
rier communicating at different data transfer rates in accor- 
dance with the data transfer distance, and/or a terminal 
whose transmitting power is controllable in accordance with 
the data transfer rate. 

The data transfer rate corresponding to the data transfer 
distance to be bridged is preferably varied by an additional 
communication step at the onset of data transfer. 

In said additional communication step the relevant regu- 
lations for emitted energy, required transmission frequency 
band and physiological safety are heeded, whereby both inven- 
tive data carriers on conventional terminals can be used 
without disturbing the function and while heeding the stated 
relevant regulations, and inventive terminals in order to be 
able to read and write conventional data carriers without 
disturbing the function and while heeding the relevant regu- 
lations . 

Said additional communication step can be constructed 
such that the inventive terminal emits a signal pattern to 
the data carriers before the onset of communication as an 
identification code for the data transfer rate to be se- 
lected. So that conventional data carriers can also be used 



for this terminal, said signal pattern must not be misinter- 
pretable by conventional data carriers so as to disturb and 
influence the subsequent data transfer. 

Emission of such a signal pattern before the onset of 
communication as an identification code for the data transfer 
rate to be selected applies to those systems in which data 
carriers, after approaching the electromagnetic field radi- 
ated by the terminal, wait for a command from the terminal 
before beginning with transfer of data to the terminal. 

Such a terminal used for access control at a ski lift for 
example thus emits a signal pattern blindly for the vicinity 
application, i.e. a signal pattern identifying a low data 
transfer rate, whereby a data carrier brought into the elec- 
tromagnetic field radiated by said terminal sends back to the 
terminal at the slow data transfer rate intended for said 
terminal, without the transmitting power of the terminal be- 
ing varied. 

As an alternative to the abovementioned system there are 
methods wherein data carriers begin spontaneously with trans- 
fer of data after approaching the electromagnetic field radi- 
ated by the terminal. With an inventive terminal and an in- 
ventive data carrier which work according to the latter 
method, the inventive terminal can emit a signal pattern as 
an identification code for the data transfer rate to be se- 
lected for further data transfer after the inventive data 
carriers have spontaneously begun with data transfer at a 
given data transfer rate after approaching the electromag- 
netic field radiated by the terminal. The signal pattern used 
is one which cannot be misinterpreted by conventional data 
carriers, i.e. data carriers not capable of the inventive 
method, and therefore leads to no disturbance or influence of 
subsequent data transfer. 

That is, if for example a large data transfer distance, 
i.e. low data transfer rate, is to be used and the data car- 
rier has spontaneously begun to transmit at a high data 
transfer rate upon approaching the electromagnetic field of 



the terminal, it receives from the terminal for further data 
transfer a signal pattern giving it the command to now switch 
to the low data transfer rate. 

The signal pattern as an identification code for the par- 
ticular data transfer rate can for example be amplitude- 
modulated according to a certain pattern. For example, a 
"single side band" or SSB modulation is possible, or a phase 
modulation . 

The signal pattern as an identification code for the data 
transfer rate to be selected for further data transfer can 
also be a telegram used during the customary following commu- 
nication, which is transmitted to the data carriers at the 
data transfer rate used for further data transfer. That is, 
if the terminal transmits at a low data transfer rate for ex- 
ample, the data carriers only send back data at a low rate. 

As an identification code for the data transfer rate to 
be selected for data transfer one can further use a corre- 
sponding data bit signal or corresponding protocol. The iden- 
tification can also be effected by a corresponding data sig- 
nal before the protocol. 

Adaptation of data transfer rate refers according to the 
invention to data transfer from the terminal to the data car- 
rier. However, in particular if the terminal has such low re- 
ception sensitivity that data sent by the data carrier at a 
high data transfer rate can no longer be read, adaptation of 
data transfer rate can also refer to data transfer from the 
data carrier to the terminal or to both transfer directions. 

Communication is effected according to the inventive 
method between contactless-type data carriers and contact- 
less-type terminals, whereby one or more data carriers de- 
signed as transponders, i.e. having coils and other suitable 
devices for data reception and data transfer, are brought 
into the electromagnetic field emitted by the terminal for 
the purpose of contactless, nongalvanic, electromagnetic cou- 
pling and bidirectional data transfer. 
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With the use of the inventive data carrier, i.e. data 
carriers communicating at different data transfer rates in 
accordance with the data transfer distance, and with the use 
of the inventive terminal, i.e. a terminal which is control- 
lable for varying its transmitting power in accordance with 
the data transfer rate, the inventive method permits adapta- 
tion of the data transfer rate to the data transfer distance 
to be bridged so that the highest possible data transfer rate 
can be obtained at a given data transfer distance while heed- 
ing the relevant regulations . 

The transmitting power of the terminal corresponding to 
the data transfer rate can be varied continuously or in 
steps. It is possible for example to switch over the trans- 
mitting power of the terminal in only two steps, i.e. for a 
small, for example proximity, data transfer distance and for 
a large, for example vicinity, data transfer distance. 

The data carrier can be designed in different ways, for 
example as a card, wristwatch, bracelet or key pendant. 

The invention will be explained in more detail by way of 
example below with reference to the enclosed drawings, in 
which : 

Fig. 1 shows a diagram rendering maximum transmitting 
power of the terminal as a function of frequency bandwidth, 

Fig. 2 shows schematically the representation of the com- 
bination consisting of the inventive data carrier and inven- 
tive terminal. 

Fig. 1 shows the maximum permissible transmitting power 
of the terminal and the maximum permissible frequency band- 
width at a certain carrier frequency by curve A rendered with 
unbroken lines. While a low frequency bandwidth occurs at a 
low data transfer rate according to dashed line B and thus 
the maximum permissible transmitting power of the terminal, 
i.e. a large data transfer distance, is possible, the fre- 
quency bandwidth is considerably greater at a high data 
transfer rate according to dotted line C and thus only low 
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transmitting power or a low data transfer distance is possi- 
ble. 

Fig. 2 shows as le an inventive terminal, i.e. a terminal 
whose transmitting power is controllable in accordance with 
the data transfer rate, as lk a conventional terminal without 
such control of the transmitting power , as 2e an inventive 
data carrier communicating at different data transfer rates 
in accordance with the data transfer distance, and as 2k a 
conventional data carrier whose communication ability is re- 
stricted to a single data transfer rate. According to vari- 
ants A and B the inventive method can also be performed when 
conventional data carriers 2k communicate with inventive ter- 
minals [A) or conventional terminals lk with inventive data 
carriers (B) . According to variant C using an inventive ter- 
minal and an inventive data carrier, the maximum possible 
data transfer rate can be attained both at a large data 
transfer distance (a) and at a small data transfer distance 
(Jb) . 
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Claims 

1 . A method for bidirectional communication between con- 
tactless-type data carriers and terminals which are provided 
with devices for radiating electromagnetic waves for nongal- 
vanic, electromagnetic coupling with the data carriers, char- 
acterized in that the data transfer rate is fixed in accor- 
dance with the distance of data transfer to be bridged. 

2. A method according to claim 1, characterized in that 
the data transfer rate corresponding to the data transfer 
distance to be bridged is fixed by an additional communica- 
tion step at the onset of data transfer. 

3. A method according to claim 2, characterized in that 
the additional communication step is constructed such that 
the terminal emits a signal pattern before the onset of com- 
munication as an identification code for the particular data 
transfer rate. 

4. A method according to claim 2, characterized in that 
upon spontaneous data transfer after the data carrier ap- 
proaches the electromagnetic field radiated by the terminal 
the additional communication step is constructed such that 
the terminal emits a signal pattern as an identification code 
for the data transfer rate to be selected for further commu- 
nication. 

5. A method according to claim 3 or 4, characterized in 
that the signal pattern as an identification code for the 
particular data transfer rate is amplitude- and/or phase- 
modulated. 

6. A method according to claim 3, characterized in that 
the signal pattern is a telegram which is transmitted to the 
data carriers at the data transfer rate used for further com- 
munication. 

7. A method according to claim 1, characterized in that 
the transmitting power of the terminal corresponding to the 
data transfer rate is varied in steps. 



8. A method according to claim 7, characterized in that 
the transmitting power of the terminal is varied in two steps 
for a small data transfer distance and a larger data transfer 
distance . 

9. A data carrier for carrying out the method according 
to any of claims 1 to 8, characterized in that it has commu- 
nication ability at different data transfer rates in accor- 
dance with the data transfer distance. 

10. A terminal for carrying out the method according to 
any of claims 1 to 8, characterized in that it is provided 
with control means for varying its transmitting power in ac- 
cordance with the data transfer rate. 
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Abstract 

In a method for bidirectional communication between con- 
tactless-type data carriers and terminals, the rate of data 
transfer is variable in accordance with the distance of data 
transfer to be bridged. 
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is attached hereto 

or 

JK_ was filed on December 20, 2000, as United States 
Application No. 09/720 374 or PCT International 
Application 

No . and was amended on 

. (If applicable) 

I hereby state that I have reviewed and understand the 
contents of the above- identified specification, including the 
claims, as amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 (a) - (d) or §365 (b) of any foreign 
application (s) for patent or inventor's certificate, or §365 (a) of 
any PCT International application which designated at least one 
country other than the United States, listed below and have also 
identified below, by checking the box, any foreign application for 
patent or inventor's certificate, or PCT International application 
having a filing date before that of the application on which 
priority is claimed. 

Priority 

Prior Foreign Application (s) Not 

Claimed 



Germany 22 June 1998 

(Number) (Country) ( Day/Month/Year ) 

(Number) (Country) ( Day/Month/ Year ) 

(Number) (Country) (Day/Month/Year) 

I hereby claim the benefit under Title 35, United States Code, 
§119 (e) of any United States provisional application (s) listed 
below: 



Certified 

Copy 
Attached 

Yes No x 

les No 

Yes No _ 



(Application Serial No.) (Filing Date) 



(Application Serial No.) (Filing Date) 



Jage 2 • . PTO/SB/01 (12/97) 

vJ ' ~ ' 5 • % 

I hereby claim the benefit under Title 35, United States Code, 
§120 of any United States applications) or §365 (c) of any PCT 
International application designating the United States, listed 

below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code, §112, I acknowledge the 
duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of this application: 



22 March 1999 

(Application Serial No.) (Filing Date) 



(Application Serial No.) (Filing Date) 



(Parent Patent Number) 
(If applicable) 



(Parent Patent Number) 
(If applicable) 



As a named inventor, I hereby appoint the following 
attorney (s) and/or agent (s) to prosecute this application and 
transact all business in the Patent and Trademark Office connected 
therewith : 



Send correspondence to: 
FIjYNN ^-JEHXEU-SOIICE ILL 

& TANiS-,- -P.C. 
2pj^_RaB^iiB.-g—Roa4--- 
Ka 1 ama z oo n — M I— 4-9U-0-8— i€-9-9 
Direct telephone calls to: 

Phone: (616) 381-1156 
Fax: (616) 381-5465 



Dale H. Thiel 
David G. Boutell 
Ronald J. Tanis 
Terryence F. Chapman 
Mark L. Maki 
David S . Goldenberg 
Sidney B. Williams, Jr. 
Liane L. Churney 
Brian R. Tumm 



Reg. No. 24_221 / . 

Reg. No. 2S-QJJ1 „ 

Reg . No . 2Z_JZJ2L\ < - 

Reg. No. 33~54S N 

Reg. No. 3.6 — 5.8-9 

Reg. No. 3.1— 2&1 

Reg. No. 2A-&4-9 

Reg . No . 40 694 

Reg. No. 36 32 8 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application cr any patent issued thereon. < -~~ 

Full name of sole or first inventor Kurt WALLERSTORFER 

Inventor's signature 

Residence Strasswalchen, Austria 

Citizenship Austria 

Post Office Address Irrsdorf 13 0 



A-5204 Strasswalchen, Austria 



j£_ This declaration ends with this page. 



